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CHARACTERISTICS OF RABR L
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Prof Z. 1. Izresl'son

0. Ya. Mogllevskaya

Chair of Labor Hyglene

First Moscow Order of Lenin Med Inst

Occupational, or labor hygiens 1s confronted with the problem of studying
labor comditioms in the mining and utilization of rare metels. In connsctlon
vith the problem's comparative novelty, the Chair of Labor Hygiems of the First
Moscow Medical Institute has spproached it by etudying ayotematically the general
hygisnic charecteristice of rere metale. With this in mind, the following infor-
mation was complled and is presented below in the following order: name of the
motal, its principal mineral sources, and its applications in industry.

Lithium: lepidolite,-spodumsne, petalite, triphylite; productiom of hard
alloys (8clerem, antifriction alloys), producing opal gless in pyrotectnology,
onsmels, varnishes, medicins, electrical enginmeering, etc.

Gallimm: zinc blende, bauxite, kaolin; high-temperature thermemeters for
electrical engineering, medicine.

‘Indim: zinc blends, pyrite, wolfram end tin ores; coating nonferrous
metels, coating soarchlight reflectors, lighting roflectors, addition to various
alloys. |

Thallium: lorandite, small quantity contained in ores of zinc, lead, irom;
and nica, carnallite; acid-resisting alloys, liquid amaigem for thermometers,
glass industry, photoelements, medicins,

Titaniwm: rutile, ilmenite, titenomagnetite, small quantities in almost

all rocks; smelting high-grade steels in metallurgy, catalyst in production of
dyss in the chemical industry, refractories, textile induetry.
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Ziréonlumi baddeleyite, zircon; producing alloye in metallurgy, enamels,
refractories, medicine,

Venadium: venadates and sulfovanadates {patronite, 7emadinite), . titenomsg- .
netlites; epecial stesls in metallwrgy, ailoys with Al, Ni, Wo, catalyst and oxi- e
dizer in chemical industry, g¢less industry, aniline dye and photographic industries.

Nicblum: nilcbite, semerskite. "Loparite,” “Fersmanite”; cathodes of powexr-
ful oscillators for radio engineering, in hard cutting alloys.

Tentalum: tantalite, "Loparite," "Forsmsnite"; hard and acld-resisting
- adloys, spsclal stsel, radio engineering, cutting toole, platinum substitute.

Molybdenum: molybderum glance (MoS;), "Wolfenite" (Pbmoh) ; lead orea; : :
sracial steels in metallurgy, hard alleys, scid-resisting slloys, X-ray tubes, .. L
catelyst Iu chemical imdustry. L

Wolfram: wolfremite, scheelite; epecial steels in metallurgy, very hard
alloye, acld-resisting alloys, incandescent dulbs for elsctricsl engineering,
arc lighte, X-ray tubes.

Cobait: asbélite, cobaltite, otc.; herd alloys in metellurgy, spscial atsels,
dye industry, chemical catalyst.

Antirony: antimony glance Ebsv, type metals and other alloys, textile
industry, medicine, enemels,

Cadmivm: zinc blende and other zine ores; various alloys, textile in-
dustry, medicine.

The toxicologicel properties of the more important rare metals are listed
briefly below.

1. Thalliwm is found in the following forms: T1Cly, thallium chloride;
T180y, thellium sulfate; and '.!‘1015, thallic trichloride. Thallium 1s used in
medicine as an epilatory in the treatment of dermatamycoses.

Continuous oxposure to thalliwm salts changed partial alopecise inte
complete baldnesn in animels. High concentrationes of thallium ceuse intoxi-
»cation in rabbits characterized by anors..la, smeciation, diarrhse, stomatitis,
and, in ssvere cases, convuleions and tremors. Death ocowrs aftar 10 to 15
days. Cataracts are observed in rats; in young animals, growth is inhibited
and rickets is observed. Thallium is deposited in the cuscles. Toxic phenomsna,
end occasionally death, have been noted in the theraspsutic use of thallium.

Symptome of tcxic effect: neuritic arthralgia end myalgia, dystrophia,
acromelic neuritis (podal), cephalalgia, inecmmie, depressiom, irritability,
injury to the optic nerve, anorsxia, nausea, vomiti.ng, stomatitie, hypersalivationm,
albuminuria, and uremia.

Barly symptoms are changes in the hémgrm (1lymphocytoeis snd eocesincphilia).

2. Indiwm is found in the following forms: InClz, indium trichlorids;

804)3, indium euifate; In(NOs);, indium nitrate; Inp(COz)s, indium carbomate;
Inco(cn 800)3, indium acetate; ahd In(OH) , hydrate of indiim oxide. In pharma-
cology 1t is considered an epilatory.

Indium has an astringent effect upon ths mucous membranes. It ie used
in the form cf salts to treat mycoses and to changes the color of enimal skins.
There have been experimental attempts to use indlum salts for the treatment of
ayphilis, tuberculosis, trypanoscmiasis snd relapsing typhus, dbut results were
unsatisfactory.
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il Metallic indium when introduced intramuscularly and iatraper itcneally
e dose not have a toxic effect. Indium salte introduced per 08 are very slightly
toxic. Cemtinuous Introduction of large doses (117-176 milligrams} of indiwm
sulfate in rats causes emaciation ani eluggishnsss. Hypodermic inJections of
- indium ealts in mice (60 milligrams) end rabbits {150 milligrams per kilogrem)

causes intoxication characterized by diarrbes, hemorrhages (nose and inteetinal), i’ .

albuminurla, apd acromelic paresis. Necrosis scmetimss eppsars at the site of .
injection. Intoxication frequently ends In death.

3. Vanadiwm 18 found in the following forms: V503, vanadic oxlde; Wol,, . "
vanadic trichloride; VO0p, venadim dlexids; V¥Cl),, venadium tetrachloride; 7285, S
vanadium pentoxide; end various salts of vansdic acids. It 15 used in medicine o
to treat syphilis. Venadium and ite compounds, when introduced Por o8 in animels,
ceuse diarrhsa end acromelic parslysis (posteriorj. fumonium vansdate, in & doge |

of 4-9 milligrems per kllogram, causss gevere pain In enimsls and results in

death, When cate inhale venadium peatoxide, irrita.icm im resplratory pessages,

anorexia, and bloody stools are obaerved. [

The actiom of vepadium pentoxide 1s very eharply expressed, causing
injury to the nervous system (csphalalgie, verti: 2, hysteriz, blindnses due to
injury to the optic nerve}. FPoilsoming by vanadium pentoxide may be lethal.
Vensdiuwm salts cause similar phencmena, differing only in Intensity. Hemorrhagic
nephritis is possible., Metellic vanadium vapors causs vortige and izrritetion of
the respirstory passages. ’ .

k. Molybdenun is found in the following forms: MoO2, brown molybdenum
dioxide; Hooi,m‘nolybdic anhydride; MoS;, molybdenvm sulfide; NepMoOy,, sodium
molybdate; (NHy)oMoOy, emmonium molybdate; end CaMoOy, celcium molybdate.
According to the data of several authors, molybdenum is & valusble biologic
olemont. It 1s contained in emall quentities in animal and plant tissues,

The largest amount is in the liver. It stimulates the growth of Yyoung animels.
It is necessary to certein bacteria and algas in ordsr to fix molecular nitrogen
from the air, Plents absorb it from the soil.

In pharmacology, scdium molybdate ie coneidered a bactericide. It is
used (without particular success) to treat tuberculosis of the skin and geptic
wounds.

Metallic molybdenum and molybdenite (MoSy) are not toxic. Molybdic
anhydride eud salts nf molybdic acid are toxic. When introduced per o8 or other-
vige, the action on the gastrointestinal tract ia very sharply expressed; vomit-
ing and bloody diarrhea develop. Convulsions and tremors ars observed when the
nervous system is affected. Lethal dosee are quite high: 0.25 grem for dogs
and 2.20 grems for guinea pigs per kilogram of weight. Chronic action is th)
seme as in acute, but the symptoms are not so strong. ’

Colitis and albuminuria are cbserved in the treatment of tuberculosis
by & molybdenum preparaticn (molyform).

The palmar skin of those hendling molybdenum wires in factories 1s
colored blue,

5. Wolfram is found in the following forms: WOx, wolfram trioxide; Na WOy, ,
scdium wolfranate; CalOy, calcium wolframate; and (NB,}‘)zﬂoh, anmonium volframete.

When large doses of sodium wolframate (1.5-2.5 grams are introduced per
08 in doge, disturbances develop in the gastrointestinal trast (vomiting, diarrhea).
A similar picture appears waen small quantities are introduced intravenously. .
Disturbances of the nervous system predominate when sodium wolframate is intro-

duced subcutaneously, i.s., convulsione, pareeie, and peralysis. Continuous ex-
Posure to sodlum wolframate causes diarrhea. A study of the comparative toxicity
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e f.yn'\-Pv-nm +rinv1da rmaonivm rolframnte; end - seditm ,()'lf’*'ww tt’m’ﬂh’y ~10f thet the
latter wap the most toxic due to ite greater solubllity.

n" r;

Motallic wolfrem, when introduced per oz, to asll intents and purposss
is not absorbved; wolfram salts are abeorbed and form depcaits in the intestines
and bones and, to a lesser degrees, in the ekin and spleen.

There 18 littls deta on the action of metallic wolfram on man, A case
of dsrmatitis caussd by metallic woliram powder snd & case of acute toxic poi-
soning in smelting 70-80 percent tucgeten stsel have been described. Ths 8ymp-
toms recorded were lethergy, fever, asthenia of the cerdiovescular system, &l.;
buminurie, and a spresding pustular rash on the arms a.’ legs. i

According to our dstam, workars exposed to the action of wolfram povder:m g
often suffer from irritation of the uppe: respiratory peesages.

6. Zircomium is found in the following forme: ZrOp, zirconium dloxids;
KpZrFg, potassiuwm selt of zirconhydrofiuoric acid; Zr(s )ny ivconlum sulfate; ',
2r{NO;),, zirconium nitrate; Zr0zCl, » 88,0, chlorozirconyf In phermacology, e
zirs i& dioxide is used in powder form in the treatment of vounda and as & R
contrast medium in gestric roentgenography. oy

Thers 1s no literature on thy action of zirconium and its compounde om
animale., According to our preliminary data, subcutaneous injections of zir-
conlum ealts in rate cause nscroels at the site of injection. The local effect . =
of zirconium sulfate is particularly active. Bmacletion and & reduction in
hemoglobin and red count are observed in casee of continuous use of zirconium
salts (in doses of 100 milligrame of zirconium per kilogram of weight). The
introduction of similear doses of chlorozirconyl caused pronounced emaciation

S after 15 to 18 days and death after 30 to 35 days. Continuous subcutaneous
' injection of metallic zirconium caused emaciation in rete.

There is no data on the acticn of zlrconium and ite compounds on man.

7. Cobalt 1s found In the following forms: CoCly, cobaltous chlorids;
. Co(NO5)2, cobalt nitrate; CoSOy, cobalt sulfate; and CoC03, cobelt carbonate.

Cobalt in emall doses etimulates hemopolesis. It is found, In very
emall quantities, in plent and enimal tisesues. It ip & biologically important
olement for certain animal forms, end its abssnce leads to progressive emaciation.
Cobalt ie linked vith the synthesis of insulin in sheep and large horned cattle.
Cobalt is used in veterinary practice for the treatment of onzootic marasmus
(coast disease, bush sickmess). It is a hemopoietic agent. When metallic co-
balt ie introduced per os and subcutansously in an animal, hemopolesis 1s at
first intensified (increase in hemoglobin and red count) and then inhibited.

A single introduction of a large doss of cobaltous chloride (60 milligrams or
more) is fatal to rabbits. Continwous mithridatic introductiom of small doses
of cobaltous chlcride causes gradusl intoxication and death after 23 to 3
veeks. Clinically, intoxication is menifested by myasthunia, lethargy end
convulsions.

Cobalt acetate powder causes, in men, nsuseg, vomiting, abdominal cramps,
and fever. Metallic cobalt powder causes dermatitis. Specific senseitivity to
cobalt takes place. According to our datae, acute and chronic action on the
gastrointestinal tract, kidneys and upper respiratory passages is also possible.

8. Anvimony is found in the following forms: Sby0z, antimonious trioxide;
SbO(CLE,O:K) - $H50, tartar emetic; SboOs, entimonic pon%oxide, 5bySz, an.imonous
sulfiﬁe SbpBs, antimonic sulfide; SbCl:, antimonous chloride; and S| B antimony
hydride (stibeno) In pharmacology it ?e used as an emstic and parasi otropic in
kala-azar and other trypanceomlases.
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_‘Relative lymphocytosie, eosinophilla and & sllght increase in the s .
red count are obeerved in cats subjected to mstallic antimeny. Contimuous AR g
exposure to tartar ametic ceuses marasmus, growth inhibition and fipally . g
death in the caee of rats. Continuous exnosure tc antimony trioxide end e .
sntimony pentoxids causes indigestion; trivalent antimony ie more toxic e b
than pentavalent antimony. Irritation of the mucous membreanes, conjunctivitis,
and corneal opacity are caused dy metallic antimony vepors. - Antimonious trioxide
causes panting, vomiting, and hemic diarrkes in doge. Organic antimony compounés
keve an irritating actlion.

Leucecytosis and thrambopenia are observed in man.  Antimomiferous
powder causes erythremie, pustules, and purvlent sores on expossd parts of the
body. Conjunctivitis end cornmeal opacity are caused by antimony vapors and
entimomous shloride. The following secondary pheromena are obssrved in cases . L L
treated with tarter emetic: rheumatlic pein, pertussis, urticaria, herpes, e i SN
vesodilatation, and cardiesthenla. B S :

9. Cadmium is found in the folloving forms: Cd0, cadmium oxlde; C4S0y,
cadmium sulfate; €4S, cadmium sulfide; end Cd4C0x, caimlum carbonate. Cadmium
is contained in the organs of normsel men and angmala, primarily in the liver
(from 0.01 to 4.058 milligrams per 100 grams of ash). Cadmium enters into the i
camposition of the dissoclating, easily decomposing lijyoproteln camplex. Arginsse : v
activity depende upon the amount of cadmium present. L

Large doses of cadmium salte, independent of the method of Intreductiom "
into the organiem, cause vomiting, diarrhea, atcnis, and death in animals. Chronic
cadmium posioning is manifested by gastroenteritis and marasmus. Dissection re-
veale fatty degeneration of the liver. Cadmium salts affect the central and
vegetative nervous system. Cadnmium is deposited in the liver and kidneys.

Irritation of the respiratory passsges, cardimsthenia, cephalalgia, and
hematuria sre obaerved in acute poisoning by cadmium vapors. Thile poisoming
sometimes results in dsath. Fatty degensration of the liver and nephritis are
observed upon diseection.

In cases of poisoning by cadmium carbonate pulver; the following symptoms
appear: vertigo, ommea, vomiting, hemic diarrhea, general prostration, acrocyanosia,
and convulsions., Smme cases result in deatn.

Pain in the epigestric region, nausea, constipation, and anorexia {ob-
. servations at zinc camting shops) are caused by continuous exposure to cadmium
- oxlde. !

There is no available data concerming the action of gallium, titanium, tan-
taium, niobium, and & number of other rare metals upon the living organism.

The data above is only an introduction to the systematic study of Important
nev problems in the production end use of rare metale from the stendpoint of labor
hygiene. However, it may give practicel vorkers in industrial sanitation in-
spection (doctors of medico-sanitation ssctions and health stations) some infor-
mation as to correct organization of work to make working conditlons heelthful
at enterprises.
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